An increase in the phagocytic activity of neutrophil leucocytes in blood from anaemic patients has been reported by Berry, Davis, and Spies (1945) . Further work by Berry, Leyendecker, and Spies (1947) Films were made from the contents of the tube and stained by the Jenner-Giemsa method. The number of organisms ingested by 100 neutrophil polymorphs was counted. Under the conditions of the test this fell in the range 500 to 1,000 for normal blood, the variation being due to slight differences in bacterial concentration in each new suspension. The phagocytic index of each preparation is the number of organisms ingested by 100 neutrophil polymorphs expressed as a percentage of the mean value obtained from all the normal blood specimens incubated with the same suspension. The volume of packed red cells (V.P.R.C.) was measured by using the Hawksley micro-haematocrit centrifuge at 12,000 g for five minutes.
The anaemic patients studied were all suffering from marked iron-deficiency anaemia, due in most cases to chronic blood loss. Following the investigation they all responded completely to iron therapy and the peripheral blood picture returned to normal. The normal subjects were all healthy members of the hospital and laboratory staff.
RESULTS
Neutrophil phagocytic activity varies somewhat between different normal individuals, but remains fairly constant for any one subject. For this reason, normal blood specimens in each experiment were obtained from different subjects whenever possible.
The leucocyte counts of all blood specimens were within normal limits (Dacie, 1956 ) and phagocytic activity was not related to leucocyte concentration in this range. The incubation of all blood-bacterial mixtures was started within 10 minutes of blood being taken, and in the case of capillary blood within two minutes. It was shown that if blood was left standing at room temperature for 40 minutes 185 Allan Jacobs before incubation then there was a reduction in the phagocytic index.
EXPERIMENT 1 Phagocytosis was measured in 60 specimens of normal blood. The mean phagocytic index was 101-8 i 7-3. The mean phagocytic index in 28 specimens of blood from patients suffering from iron-deficiency anaemia was 154-5 + 6-0. The observed difference is highly significant (p = < 0-00001). Figure 1 shows the phagocytic index of 28 specimens of normal and 26 specimens of anaemic blood plotted against the volume of packed red cells in these specimens. A low volume of packed red cells is associated with a high phagocytic index but this could be due to an intrinsic difference between the normal and anaemic leucocytes or plasma.
EXPERIMENT 2 Duplicate venous specimens of blood were obtained as indicated from 18 normal subjects. EXPERIMENT 3 The studies of Berry et al. (1945 Berry et al. ( , 1947 were carried out with the incubating mixtures of cells and organisms continuously agitated. The procedures carried out in experiments 1 and 2 were therefore repeated with all the mixtures rotating inside the incubator at a speed of 1-3 to 1-7 revolutions per minute. In these conditions the mean phagocytic index of 16 specimens of normal blood was 100-1 ± 15-2 and of 13 specimens of anaemic blood 140 8 ± 10 8. This is a significant difference (p = < 0 03). The phagocytic index is related to the volume of packed red cells in a similar way to the results when the mixture is not rotated. Reduction of the volume of packed red cells in 16 specimens of normal venous blood resulted in an increase in the phagocytic index. Phagocytosis in normal and anaemic blood normal and anaemic blood. The mean normal phagocytic index was 1000 ± 4-1 and the mean phagocytic index of 'anaemic' leucocytes was 100 9 ± 7 5. There was no relation between phagocytic activity and the volume of packed red cells when so few red cells were present.
The phagocytic index of neutrophils in whole blood is increased in cases of iron-deficiency anaemia and the increase is related to the reduction in the volume of packed red cells. A similar increase in the phagocytic index can be induced in normal blood by simple removal of red cells. There is no difference in phagocytic activity of neutrophil leucocytes from normal and anaemic blood when the red cells in each case are reduced to a uniformly low level. DISCUSSION Berry et al. (1945) showed that the phagocytic activity of neutrophils in anaemic blood is increased. They found that the magnitude of activity was roughly proportional to the severity of the anaemia and that phagocytosis decreased as the level of haemoglobin and red cells returned to normal after treatment. This was the case with both macrocytic hyperchromic and microcytic hypochromic anaemias. There appeared to be no correlation between phagocytosis and the type of aetiology of the anaemia being studied. The present investigation has confirmed these findings in the case of hypochromic iron-deficiency anaemia. Fenn (1921) has shown that the rate of phagocytosis in a suspension depends on the number of collisions between phagocytes and particles. In normal whole blood the presence of large numbers of red cells may have the effect of interfering with contact between leucocytes and particles. The increase in phagocytosis in anaemic blood may be due simply to a reduction of this interference. The results of experiments 2 and 3 in this investigation suggest that this is the case. Phagocytic activity in normal blood was proportional to the lowering of the red cell volume when leucocyte and plasma concentration remained unchanged (Fig. 2) .
Similar experiments performed by Berry et al. (1947) but involving dilution with saline, sometimes together with removal of red cells, gave variable results. In some cases there was increased phagocytosis when the blood was diluted, but this was interpreted as being due to differences in plasma concentration or to technical error. These workers concluded that the increased phagocytosis in anaemic blood was due neither to a reduction in red cells nor to changes in the plasma but to an intrinsic change in the leucocytes. This appeared to be supported by the finding of increased phagocytic activity in neutrophils isolated from anaemic blood compared with those from normal blood. These neutrophils were, however, obtained from oxalated blood and subjected to a considerable amount of manipulation. Mudd, McCutcheon, and Lucke (1934) have shown that phagocytosis is reduced by oxalate and it was found during the present investigation that mere standing at room temperature for 40 minutes without manipulation will impair phagocytic function.
When the red cell volumes of normal and anaemic blood are reduced to uniformly low levels, there is a high rate of phagocytosis in both cases but no difference between the two groups. This indicates that the activity of the leucocytes themselves is unchanged in iron-deficiency anaemia and is in keeping with the suggestion that differences found in samples of whole blood are entirely dependent on the volume of interfering red cells present.
